Meet the challenge
Ostwald's dilution law has become a staple of physical and general chemistry. It refers to the formula introduced in 1888 [1] by the Latvian-born chemist Friedrich Wilhelm Ostwald (1853 Ostwald ( -1932 , one of the founders of physical chemistry and the 1909 Nobel Laureate for Chemistry [2] . Ostwald's dilution law refers, in particular, to the relation between the dissociation constant, K a , and the degree of ionization, α, of a weak monoprotic acid, HL [3] . On the basis of reaction
we formulate the expression for dissociation constant K a of HL
In this solution, we can establish the equations for concentration balance
and charge balance [4, 5] 
The degree of dissociation (ionization) of HL is defined by formula
Applying Eqs. (3) and (4) in (2), we obtain
On the basis of (4) and (5) 
and from (2) or (6) we have the well-known formula
expressing the Ostwald's dilution law. The use of the word dilution suggests that the law is particularly valid for diluted solutions. This challenge seeks to find if this is indeed the case.
The challenge
The limiting value for α at extremely diluted solutions can be obtained by transforming Eq. (8) into quadratic equation
From here we obtain
Applying the approximation ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi 1 þ 4C=K a p ≈1 þ 2C=K a , valid for extremely diluted solutions with 4C << K a , we have
The above equation suggests that all weak acids dissociate completely at infinite dilution, irrespective of the K a value. This statement, however, is invalid. Consider, for example, cyanic acid, HCN with pK a =9.2. In large dilutions, the pH of HCN solutions will be near that of pure water, and HCN will be almost completely undissociated.
Can you find the proper expression for calculating the degree of dissociation? Calculate the degree of dissociation of acetic acid under infinite dilution.
